colored with a coloring scheme displaying hydrophobicity according to Kyte and Doolittle (1982) . Polar residues (Arg, Lys, Asn, Asp, Gln, Glu, His) are colored in dark blue, neutral residues (Pro, Tyr, Ser, Trp, Thr, Gly) in white and non-polar residues (Ala, Met, Cys, Phe, Leu, Val, Ile) in olive. (b) The same view as described in (a), but displaying sequence conservation. The sequence conservation scores were calculated using the Consurf server 4 , with a multiple-sequence alignment generated from sequences encoding metazoan orthologs of the human aspartate/glutamate carriers. Labeled residues indicate hydrophobic residues of the C-terminal domain facing the hydrophobic groove. (c) Helical wheel plot for residues 639 -654 of citrin and residues 638 -653 of aralar, corresponding to the α-helix of the C-terminal domain. The helical wheel plots were generated using HELIQUEST 5 The residues involved in side chain interactions are shown in stick representation. 
Supplementary

Supplementary Methods
Expression and purification of citrin
The gene encoding full-length citrin (Uniprot: Q9UJS0) with an N-terminal octa-histidine tag and Factor Xa-cleavage site was codon-optimised for TOCL) on an ÄKTA micro (GE Healthcare). Peak fractions were pooled and concentrated to 10 mg ml -1 with a 100 kDa MWCO centrifugal concentrator.
Purified sample was flash-frozen and stored in liquid nitrogen.
Expression and purification of the carrier domain of citrin
The gene of the carrier domain of citrin (residues 320-615) was amplified from the gene of the full-length citrin and a sequence encoding an N-terminal octahistidine affinity tag and Factor Xa-cleavage site was introduced by PCR.
The resulting gene was cloned into the yeast expression vector pYES3/CT.
The expression vector was transformed into Saccharomyces cerevisiae strain W303-1B by the LiAC/SS carrier/PEG method 6 . Transformants were selected on SC-Trp + 2% (w/v) glucose agar plates and cultures were stored at -80°C. The carrier domain of citrin was purified following a similar procedure as used for full-length citrin with the following modifications. Mitochondria were solubilised with 2% (w/v) DDM (Glycon) and 2.5 mM DTT. All buffers were supplemented with 0.03% (w/v) DDM, 0.03 mg ml -1 TOCL and 2.5 mM DTT. On-column digestion was performed with 100 µg Factor Xa in the presence of 20 mM imidazole and 5 mM CaCl 2 . The mobile phase with untagged carrier domain was separated from the resin using empty midi spin columns at 500g for 5 min. An additional 1.5 ml buffer B was passed through the dry resin to recover residual protein. Purified protein was concentrated using a 100 kDa MWCO centrifugal concentrator at 3,000g. Peak fractions of the size-exclusion step were pooled and concentrated to approximately 9.5 mg ml -1 with a 100 kDa MWCO centrifugal concentrator.
Expression and purification of yeast ADP/ATP carrier isoform 2
Aac2p was expressed and purified as previously described with minor modifications 7 . Hepes was used as a buffer component in all buffers. All wash buffers contained 0.03% (w/v) DDM and 0.03 mg ml -1 TOCL. The final sample was not concentrated.
